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(54) DRY ETCHING METHOD 



(57)Abstract: 

PURPOSE: To improve the uniformity of etching by 
adding He to a reactive gas consisting essentially of CF4 
in the stage of subjecting the nitride film of Si and 
polycrystalline Si film on a semiconductor substrate to 
chemical drying etching. 

CONSTITUTION: The Si wafers 21 on each of which the 
polycrystalline Si film and Si nitride film 23 are formed 
via an Si02 film 22 and a resist pattern 24 is formed 
thereon are imposed horizontally and alternately with Al 
shielding plates 10 into a cassette 8 in a vacuum 
chamber 1. A specific amt. of gaseous He is mixed with 
the reactive gas mixed with CF4 and 02 or further N2 in 
a plasma chamber and after the gas is excited by 
microwaves, the gaseous mixture is supplied through an 
introducing pipe 1 1 into a vacuum chamber 1. The parts 
23 exposed from the pattern 24 are subjected to the dry 




chemical etching by the above-mentioned gas while the 
cassette 8 is slowly rotated. The uniform etching is 
executed within the planes of the wafers 21 and 
between the plural wafers. 
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SPECIFICATION <EXCERPT> 

CF 4 gas, 0 2 gas, and N 2 gas are fed to a plasma chamber (not shown) 
by 100 seem, 50 seem, and 50 seem, respectively. He gas is also 
provided at a predetermined ratio to the CF 4 and 0 2 gas to excite the 
gas by microwave of 2.45 GHz. Subsequently, active species 
attenuated using the He gas are introduced through the gas 
introduction tube 11 to the vacuum chamber 1 having a pressure of 20 
Pa achieved by the discharge tube 12. At the same time, the motor 5 
slowly rotates the cassette 8 on the support base 3 to perform 
chemical dry etching on the polycrystalline silicon film 23 exposed on 
wafers 21 provided on the cassette 8. 

Then, after the chemical dry etching in the above embodiment, 
the cassette 8 is removed from the vacuum chamber 1, and 25 sheets 
of the wafers 21 are retrieved from the cassette 8, so as to examine 
homogeneity of the etching on the polycrystalline silicon film 
regarding He additive volume indicated by He / (CF 4 + 0 2 ) at the time 
of the etching. In FIG. 4, W A" shows a characteristic line as the result 
of the examination. Here, the homogeneity of the etching is 
determined by calculating a maximum value (Max) and a minimum 
value (Min) of the etching on the 25 wafers retrieved from the cassette 
8 and then computing [(Max - Min) / (Max + Min)] x 100 (%). 
Moreover, an etching rate of the polycrystalline silicon film to the He 
additive volume is also examined. In FIG. 5, "A" shows a 
characteristic line as the result of the examination. As clearly seen in 
FIG. 4, the chemical dry etching using active species added with the 
He gas of 100% or more improves homogeneity of the etching inside 
the same wafer and between the wafers. In the meanwhile, an upper 
limit of the He additive volume is desirably 400% or less, since the 
etching rate is 250 A/min or less with the increase of the He additive 
volume as shown in FIG. 5. 
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